Young adults aged 25-34 are an oftenoverlooked risk group for STDs; although rates are highest among persons aged 15-19 and 20-24, young adults aged 25-29 and 30-34 have the third and fourth highest STD rates, respectively.
STDs are a signifi cant health issue in the United States, where approximately 19 million new cases occur annually, at a cost of about $17 billion dollars to the U.S. health care system. 1 Young adults aged 25-34 are an oftenoverlooked risk group for STDs; although rates are highest among persons aged 15-19 and 20-24, young adults aged 25-29 and 30-34 have the third and fourth highest STD rates, respectively. 1 Understanding STD risk among young adult women aged 25-34 is particularly important, as many women start families during this stage of life. In 2009, the median age at fi rst marriage among U.S. women was 26, and the average age at fi rst birth was 25. 2, 3 Thus, STDs-particularly those that can be transmitted during pregnancy or childbirth-threaten not only the health of young adult women and their partners, but the health of their offspring as well.
Risk factors commonly associated with STDs among young women include having had many sex partners, having concurrent partners, not using condoms with male partners, and using drugs or alcohol prior to intercourse. [4] [5] [6] Infections diagnosed among women who have had male partners are currently categorized as having occurred through "heterosexual contact" or "heterosexual transmission"; women' s sexual identity and sexual behavior with other women typically are not taken into consideration. 7, 8 In contrast, infections among men are often categorized as having occurred through "male-tomale sexual contact" or among "men who have sex with men." 9, 10 In fact, the Centers for Disease Control and Prevention' s STD Surveillance Network defi nes men who have sex with men as those "who either reported having a male sex partner or self-reported as gay/homosexual or bisexual." 9 Similar categories do not exist for women who have sex with women or who self-identify as gay, lesbian or bisexual. 8 A substantial proportion (7-12%) of women aged 15-59 have had sex with another woman, and the proportion is higher still (14-16%) among young adult women (aged 20-34). 11, 12 Yet few data are available regarding the risk of STD transmission between women. 13 Some sexual behaviors in which sexual minority (nonheterosexual) women frequently engage-such as sharing sex toys or having oral-genital, digital-vaginal or digital-anal contact with female partners-are likely means of STD transmission [13] [14] [15] and have been associated with trichomoniasis, HIV and bacterial vaginosis infections in women who have sex with women. [16] [17] [18] Moreover, infections with chlamydia and human papillomavirus are quite common among sexual minority women, including those who have never had sex with men. sexual orientation-as measured both by self-reported sexual identity and by gender of sex partners-and recent STD diagnosis. We hypothesized that young adult women who identifi ed themselves as bisexual or "mostly straight," as well as those who had ever had a female sex partner, would be more likely than straight women or those who had had only male partners to report an STD.
METHODS

Sample
We analyzed Wave 4 (2007 Wave 4 ( -2008 ) data from Add Health, which has prospectively followed a nationally representative sample of individuals who were enrolled in grades 7-12 in 1994-1995. 27 At Wave 4, conducted when respondents were aged 24-32, the sample included 8,350 women. We excluded those who had not been assigned a probability weight (482 women), had never had sex (238) or did not report a sexual identity (35). We further excluded 299 respondents who had not provided information on other variables used in our models (including 129 who were missing information on the gender of their sex partners), yielding an analytic sample of 7,296 respondents.* Black and Hispanic women were more likely than white women, and straight women were more likely than mostly straight women, to be excluded from the sample.
Measures
᭹ STDs. We categorized respondents as having had an STD if, in the past 12 months, they had been told by a doctor, nurse or other health professional that they had any of 13 specifi ed STDs or another STD. † ᭹ Sexual orientation and behavior. We assessed sexual orientation using measures of women' s sexual identity and their sex partners' gender. Respondents reported their sexual identity as straight, mostly straight, bisexual, mostly gay or gay. We combined mostly gay and gay women into a single category, because the two groups had similar risk and behavioral profi les, and because the number of women in each group was relatively small. Respondents also reported the gender of their sex partners during their lifetime; using this information, we categorized women as having had only male partners, having had one female partner or having had two or more female partners. We did not create a category for women who had had only female partners; the sample included just 26 such women (only some of whom had had an STD in the past 12 months), so the resulting risk estimates would have been highly unstable.
To examine the extent to which differences in sexual behaviors explain the association between sexual orientation and STD diagnosis, we included in our models a Only three investigations have used nationally representative samples to examine STD prevalence and risk among sexual minority women. 12, 21, 22 In the 2002 National Survey of Family Growth (NSFG), 9% of self-identifi ed heterosexual women aged 15-44 reported having ever had genital herpes or genital warts, compared with 2% of lesbians and 17% of bisexual women. 21 Among women who had had sex in the past 12 months, 10% of those who had had only male partners reported having ever had genital herpes or genital warts, compared with 7% of those who had had only female partners and 15% of those who had had both. 21 An analysis of data from National Health and Nutrition Examination Surveys conducted from 2001 to 2006 found that among sexually experienced women aged 18-59, the proportion who tested positive for herpes simplex virus type 2 was lower among those who had had sex only with men (24%) than among those who had had one or more female partners either during the past year (30%) or during their lifetime (36%). 12 Additionally, compared with other women, those who had ever had sex with another woman had had more partners (both in the past year and in their lifetime) and were more likely to have had sex before age 14 and to have ever used cocaine. indicated that women aged 18-26 who identifi ed themselves as bisexual and those who were romantically attracted to both sexes were more likely than heterosexuals and those attracted only to men, respectively, to have or to recently have had a bacterial STD (gonorrhea, chlamydia or trichomoniasis). 22 Among women with a bacterial STD, those who identifi ed themselves as homosexual or had had only same-sex partners were especially likely to consider themselves to be at very low risk for STDs.
22
Women who have sex with women vary in their sexual identity, sexual attraction and sexual behavior. Frequently, a woman' s sexual identity (her self-described sexual orientation) does not align with her sexual behavior, as measured by the gender of her partners. [23] [24] [25] [26] For example, in the 2002 NSFG, more than half of women who had had both male and female partners in the past 12 months, and 11% of those who had had only female partners, considered themselves heterosexual. 21 In the National Health and Nutrition Examination Surveys, 53% of women who had ever had sex with another woman self-identifi ed as heterosexual or straight; 28% considered themselves bisexual, and 19% homosexual or lesbian. 12 However, younger women (those aged 18-29) were more likely than older women (those aged 50-59) to report a sexual identity that aligned with their same-sex or bisexual behaviors. 12 No studies, to our knowledge, have explored STD risk exclusively among young adult females, or have done so using a spectrum of sexual identity that includes categories for women who consider themselves "mostly heterosexual/ straight" or "mostly gay/lesbian." The purpose of our investigation was to examine, using a nationally representative sample of young adult women, the association between *We did not exclude women who were missing data on household income; instead, we categorized their income as "missing." †The STDs were cervicitis, chlamydia, genital herpes, genital warts, gonorrhea, hepatitis B, HIV/AIDS, human papillomavirus, pelvic infl ammatory disease, syphilis, trichomoniasis, urethritis and vaginitis. Perspectives on Sexual and Reproductive Health had only male sex partners, 7% had had one female partner and 8% had had more than one.
The vast majority of respondents had engaged in vaginal and oral sex (98% and 95%, respectively), and nearly half (45%) had had anal sex. Thirty-fi ve percent had had 10 or more partners in their lifetime, and 10% had had concurrent partners in the past year; 15% had ever been forced to have sex. Thirteen percent of women had received an STD diagnosis in the past 12 months. Some 55% of respondents had used illicit drugs, and 16% had taken prescription drugs not prescribed to them. Forty-fi ve percent reported frequent binge drinking in the past year, 36% were smokers and 84% had had a routine checkup in the past two years.
Bivariate Associations
Not surprisingly, sexual identity and sexual behavior were closely related. For example, 95% of straight women and 59% of mostly straight women reported having had only male sex partners during their lifetime, whereas 9% of bisexual and 4% of mostly gay or gay women had had only male partners. Twenty percent of mostly straight women had had one female sex partner, and another 20% had had two or more; 67% of bisexual and 88% of mostly gay or gay women had had two or more female partners.
The prevalence of most other characteristics, outcomes and behaviors also differed according to women' s sexual identity. Two-thirds of mostly straight and bisexual women had ever had anal intercourse, whereas no more than four in 10 straight women and mostly gay or gay women had ever had anal intercourse. The proportion of respondents who reported having had 10 or more sex partners in their lifetime ranged from 29% among straight women to 68% among bisexual women. Fewer than one in 10 straight women had had concurrent sex partners in the past year, whereas one-fi fth or more of sexual minority women had had such partners. Thirteen percent of straight women and 21-31% of sexual minority women reported having ever been forced to have sex. An STD diagnosis in the past year was reported by 18-19% of mostly straight and bisexual women, 12% of straight women and 7% of mostly gay or gay women.
The proportion of respondents who had used illicit drugs or illegally used prescription drugs, frequently engaged in binge drinking or smoked was generally higher among sexual minority women than among straight women. Sexual identity was also associated with having had a routine doctor checkup in the past two years; 65-75% of bisexual and mostly gay/gay women, and 82-85% of straight and mostly straight women, had had such a checkup.
For most measures, prevalence also differed according to the gender of women' s partners. Notably, 18-19% of women who had had one or more female sex partners reported having had an STD diagnosis in the past year; 12% of women who had had only male partners had an STD. More than nine in 10 women who had had one or more female partners had also had vaginal sex with a man, number of indicators of sexual behaviors. These were lifetime number of partners (categorized as 1-2, 3-5, 6-9, or 10 or more); whether women had ever had oral sex, ever had vaginal sex (with a male), ever had anal sex (with a male) and ever been physically forced to have sex; and whether they had had concurrent sex partners in the past 12 months.
A number of dichotomous measures captured general health risk behaviors. We assessed whether respondents had ever used illicit drugs (steroids, marijuana, cocaine, crystal meth or other illegal substances), had ever used prescription drugs illegally (i.e., when the drugs had not been prescribed to them), had frequently engaged in binge drinking (i.e., had had four or more drinks in a row at least 24 times) in the past year, currently smoked (i.e., had smoked one or more cigarettes in the past 30 days) and had had their last routine doctor checkup within the past two years.
Analytic Approach
We began by calculating descriptive statistics. Next, we examined bivariate associations of our sexual orientation measures with STD diagnosis and covariates using chisquare tests. We then used multivariate logistic regression to examine the relationships of sexual identity and gender of partners with STD diagnosis in the past 12 months. We calculated four models. The fi rst controlled for age and for race and ethnicity; the second also adjusted for social and demographic characteristics; the third added measures of sexual behavior; and the fi nal model included measures of nonsexual health risk behaviors. All analyses were weighted using the svy command in Stata 11 to adjust for Add Health' s sampling design and for respondent attrition.
RESULTS
Sample Characteristics
In general, respondents were white (69%), had attended college or received vocational training (79%) and worked at least 10 hours a week for pay (78%); about half (49%) were married (Table 1) . Their mean age was 28.7 (not shown), and a third lived in households with an income of $40,000-74,999. Most women identifi ed themselves as straight (80%) or mostly straight (16%); 4% considered themselves bisexual, mostly gay or gay. While 85% had partners. Thirty-two percent of women who had had two or more female partners, 21% of those who had had only one female partner and 13% of those who had had only male partners had ever been forced to have sex. and two-thirds had had anal sex. Seventy-seven percent of women who had had two or more female partners reported having had 10 or more partners, as did 55% of women with only one female partner and 29% of those with only male Had checkup in past 2 years na na na 1.2 (0.9-1.6) *p<.05. Notes: All measures without a reference group are dichotomous except for age, which is continuous. ref=reference group. na=not applicable.
Sexual identity
of same-sex contact (even though they consider their basic orientation to be heterosexual), [28] [29] [30] STD and sexual health researchers should consider including "mostly straight" as a separate category when measuring sexual identity.
Although STD risk was elevated among mostly straight women and reduced among gay and mostly gay women, even with adjustment for demographic characteristics and socioeconomic status, these associations were eliminated in models that controlled for sexual behaviors. STD risk was elevated among women who had had anal intercourse with a male partner or had had 10 or more partners; given that substantial proportions of women in certain sexual minority populations had engaged in these behaviors, it should not be surprising that STD risk varied according to women' s sexual orientation (in models that did not adjust for sexual behaviors).
These results are consistent with fi ndings from previous research showing that compared with women who identifi ed themselves as heterosexual and had had only male partners, bisexual women and those who considered themselves heterosexual but had had female sex partners were more likely to have had anal intercourse with a male and had had more partners. 6, 11, 12, 31, 32 Thus, having both male and female sex partners may serve as a marker for STD risk behaviors among young adult women. Moreover, research exploring why certain populations of sexual minority women engage in sexual risk behaviors more frequently than other women is warranted. Particular attention should be given to how sexual identity exploration, sensation-seeking, perception of STD risk and experiences with forced sex are associated with sexual risk-taking among diverse groups of sexual minority women, as these characteristics have been associated with an elevated risk of STDs (including HIV) among men, male and female adolescents and other populations of young women.
33-38 Such information is vital to the development of STD interventions that target young adult women who are at greatest risk.
Given that anal intercourse with a male was associated with STDs in this investigation, we recommend that sexual and reproductive health care providers screen young adult women for a history of this behavior and, when such a history is noted, conduct a rectal screening for STDs. Adding such screening to the usual urine-based screening would be particularly valuable, as urine-based screening alone misses a signifi cant proportion of chlamydia and gonorrhea infections in women. 39 In addition, providers should discuss STDs with their female patients and ensure that they are taking precautions to prevent STD transmission with both male and female partners. Most important, providers should not make assumptions about women' s sexual behavior or STD risk solely on the basis of their sexual identity.
Because many STDs are asymptomatic, some women in this study, particularly sexual minority women, likely had an undiagnosed infection. We found that women who were gay, mostly gay or bisexual, and women who had had two or more female partners, were less likely to have had a routine checkup in the past two years than were women who
Multivariate Associations
In our model that controlled only for age and for race and ethnicity, the odds of having had an STD diagnosis in the past 12 months were higher among women who identifi ed themselves as mostly straight, and lower among women who considered themselves mostly gay or gay, than among women who said they were straight (odds ratios, 1.4 and 0.4, respectively- Table 2 ). Women who had had two or more female sex partners were more likely to have had an STD diagnosis than were women who had had only male partners (1.7) ; the odds of a diagnosis did not differ, however, between women who had had only one female partner and those who had had sex only with men. Additionally, the odds of a diagnosis declined with age (0.9 per year) and were higher among black women than among whites (1.6).
After adjustment for social and demographic characteristics (model 2), the odds of an STD diagnosis remained higher among mostly straight women, and lower among mostly gay or gay women, than among straight women (odds ratios, 1.4 and 0.3, respectively). Moreover, the odds remained elevated among women who had had two or more female sex partners (1.6). Of the social and demographic covariates, only relationship status was signifi cant; compared with married women, cohabiting and noncohabiting single women had higher odds of reporting an STD (1.8 and 2.3, respectively).
With further adjustment for sexual risk behaviors, sexual identity and gender of sex partners were no longer associated with receipt of an STD diagnosis (model 3). However, women who had not engaged in anal sex had reduced odds of an STD diagnosis (odds ratio, 0.7), and women who had had 1-5 sex partners were less likely than those who had had 10 or more to report an STD diagnosis (0.2-0.6). The lack of an association between sexual orientation and STD diagnosis was also apparent in the fi nal model, which controlled for engagement in other health risk behaviors (model 4). Moreover, none of the health risk behaviors included in model 4 was associated with STD diagnosis, although the associations with age, race and ethnicity, relationship status, anal sex and number of partners remained.
DISCUSSION
Consistent with previous studies that used nationally representative samples, 11, 12, 21, 22 we found that substantial proportions of young adult women identifi ed themselves as sexual minorities and had had female sex partners. Moreover, by using a measure of sexual identity that was more nuanced than the traditional heterosexual/bisexual/ homosexual classifi cation, we found that nearly four times as many young adult women identifi ed themselves as mostly straight as considered themselves bisexual, mostly gay or gay combined, and that four in 10 mostly straight women had had one or more female partners. Because many young women use the terms "mostly straight" or "bi-curious" to signify that they are open to the possibility of nationally representative samples have consistently demonstrated that some subpopulations of sexual minority women are at greater risk for STDs than are heterosexual women or women who have sex only with men. The time has come to redirect our efforts and to focus on the sexual health concerns of all women, not just of heterosexual women, and to expand our understanding of women' s sexuality and sexual behavior. The goal of such efforts should be not to simply identify subpopulations of women at elevated risk, but rather to understand the experiences and motivations that shape women' s sexual decisions. Such information is crucial in order to prevent STDs and promote the sexual health of all women.
were straight or had had only male partners. This is not surprising, given that lesbian and bisexual women are less likely than heterosexual women to seek cervical and breast cancer screening and often delay obtaining general health care because of negative experiences with providers. [40] [41] [42] [43] [44] To address these disparities, additional research is needed that explores health care providers' attitudes toward and knowledge regarding the sexual and reproductive health care needs of sexual minority women.
Another reason that many participants likely had undiagnosed STDs is that self-reports do not capture all cases; biological tests were not used in this study, but would have provided a more reliable measure of STD prevalence. 45 Thus, it is vital that all women, regardless of sexual identity, understand that STDs may be asymptomatic and that women be made aware of their STD risk and of the importance of seeking regular sexual or gynecologic health care.
Our results highlight the importance of health care providers' considering young women' s sexual identity and sexual behaviors, as well as the gender of their partners, when taking sexual histories and assessing STD risk. The fact that so few young adult women had had only female partners underscores the limited usefulness of the "heterosexual contact" category in surveillance of STDs among women. As it is for men who have sex with men, it is important that surveillance efforts consider not only women' s sexual identity but also the specifi c sexual behaviors in which they engage with male (and female) partners that place them at risk for an STD. 46 Behaviors such as anal sex and vaginal sex with a male should be considered as replacements for "heterosexual contact," particularly since sexual minority women often do not perceive themselves to be at risk for-and in some instances feel invulnerable to-infection. 22 ,38,47,48
Limitations
Our sample consisted of young women who had been in grades 7-12 in 1994-1995; as such, our fi ndings may not apply to other populations. To our knowledge, however, our study is the fi rst to use a nationally representative sample to examine STD diagnoses in the past year by sexual orientation among young adult women. Our measures of illicit drug use and illegal prescription drug use were restricted to ever-use; STD risk may be associated with recent substance use or frequency of use, but no appropriate measures were included in Wave 4 of Add Health. Finally, condom use at last vaginal or anal intercourse was not included in the analyses, as not all women had engaged in these sexual behaviors or had done so with male partners. Condom use likely would have reduced the odds of an STD among women who had mostly or exclusively had male sex partners.
Conclusion
For too long, sexual minority women have remained invisible to STD surveillance and prevention efforts in the United States. Findings from this and other investigations
